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Amendment Filed March, 2, 2004 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings of claims 
in the application. 

Listing of Claims: 

Claim 1. (original): A method of manufacturing a semiconductor device, 
comprising: 

providing a silicon-on-insulator (SOI) substrate which includes a silicon 
substrate having an upper surface, a first insulating layer having a lower surface 
extending horizontally over the upper surface of the silicon substrate, and a silicon 
layer having a lower surface extending horizontally over an upper surface of the 
first insulating layer; 

forming a second insulating layer over an upper surface of the silicon layer 
of the SOI substrate; 

implanting impurity ions into the silicon layer of the SOI substrate such that 
a peak ion concentration along a vertical depth of the silicon layer is located 
between an intermediate horizontal plane of the silicon layer and the lower surface 
of the silicon layer inclusive, wherein the intermediate horizontal plane extends 
horizontally within the silicon layer at half a vertical depth of the silicon layer; and 

forming a gate electrode on the second insulating layer. 

Claim 2. (original): The method according to claim 1, wherein the impurity 
ions are a second conductivity type which is opposite from a first conductivity 
type, and wherein the semiconductor device is the first conductivity type. 

Claim 3. (original): The method of manufacturing a semiconductor device, 
comprising: 
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providing a silicon-on-insulator (SOI) substrate which includes a silicon 
substrate having an upper surface, a first insulating layer having a lower surface 
extending horizontally over the upper surface of the silicon substrate, and a silicon 
layer having a lower surface extending horizontally over an upper surface of the 
first insulating layer; 

forming a second insulating layer over an upper surface of the silicon layer 
of the SOI substrate; 

forming a gate electrode over the second insulating layer; and 

implanting impurity ions into the silicon layer of the SOI substrate at an 
oblique angle relative the upper surface of the silicon layer; wherein the impurity 
ions are implanted such that a peak ion concentration along a vertical depth of the 
silicon layer is located between an intermediate horizontal plane of the silicon 
layer and the lower surface of the silicon layer inclusive, and wherein the 
intermediate horizontal plane extends horizontally within the silicon layer at half a 
vertical depth of the silicon layer. 

Claim 4. (original): The method according to claim 3, wherein the 
impurity ions are a second conductivity type which is opposite from a first 
conductivity type, and wherein the semiconductor device is the first conductivity 
type. 

Claim 5. (original): The method of manufacturing a semiconductor device, 
comprising: 

providing a silicon-on-insulator (SOI) substrate which includes a silicon 
substrate having an upper surface, a first insulating layer having a lower surface 
extending horizontally over the upper surface of the silicon substrate, and a silicon 
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layering having a lower surface extending horizontally over an upper surface of 
the first insulating layer; 

forming a second insulating layer over an upper surface of the silicon layer 
of the SOI substrate; 

implanting impurity ions into the silicon layer of the SOI substrate such that 
a peak ion concentration along a vertical depth of the silicon layer is located 
between an intermediate horizontal plane of the silicon layer and the upper surface 
of the silicon layer, wherein the intermediate horizontal plane extends horizontally 
within the silicon layer at half a vertical depth of the silicon layer; 

heat treating the silicon layer to diffuse the impurity ions implanted into the 
silicon layer such that an ion concentration of the silicon layer becomes 
substantially homogenous along the vertical depth of the silicon layer. 

Claim 6. (original): The method according to claim 5, wherein the impurity 
ion is a second conductivity type which is opposite from a first conductivity type, 
and wherein the semiconductor device is the first conductivity type. 

Claim 7. (original): The method according to claim 5, wherein a 
temperature of the heat treatment is within a range of 950°C ~1000°C. 

Claim 8. (currently amended): A method of manufacturing a 
semiconductor device, comprising: 

providing a silicon-on-insulator (SOI) substrate which includes a silicon 
substrate having an upper surface, a first insulating layer having a lower surface 
extending horizontally over the upper surface of the silicon substrate, and a silicon 
layer having a lower surface extending horizontally over an upper surface of the 
first insulating layer; 
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forming a second insulating layer over an upper surface of the silicon layer 
of the SOI substrate; 

implanting impurity ions into the silicon layer of the SOI substrate such that 
a peak ion concentration along a vertical depth of the silicon layer is located at a 
the vertical depth Vz Tsoi + 0.1 Tsoi of the silicon lay e r, wh e r e T s oi is which is 
one-half plus or minus 10% of an entire vertical depth of the silicon layer; and 

forming a gate electrode over the second insulating layer. 

Claim 9. (original): The method according to claim 8, wherein the 
impurity ions are a second conductivity type which is opposite from a first 
conductivity type, and wherein the semiconductor device is the first conductivity 
type. 
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